Background A controlled trial of asthma education was conducted but only 51 out of 164 eligible patients participated. Methods Differences between subjects who participated in the trial and those who expressed initial interest but subsequently declined were studied. Results Women, non-smokers, and those whose attending physician was concerned in the study were significantly more likely to attend the programme.
Asthma affects about 16% of children' and up to 10% of adults2 in Australia and hence has important social and economic consequences. Over the past 15 years treatment of asthma and its underlying inflammation has improved but the mortality associated with asthma seems to be increasing in several countries.2'0 The severity of and morbidity associated with asthma may also be increasing." Potentially preventable factors have contributed to mortality from asthma in 60-80% of the cases reviewed512 and much morbidity may also be preventable." In the light of these findings it has been suggested that patient education may improve the management of asthma." '3 4 Various educational programmes for asthmatic patients have been shown to increase the knowledge and self management skills of participants, but the effect on long term morbidity has not been confirmed conclusively.'>'8 A deficiency in most published studies of asthma educational programmes is the lack of information about attendance rates and whether the participants are representative of the target population. Attendance rates at asthma education programmes have ranged from 31% to 66%161921 and were only 30-40% in the two studies in which the true target population was estimated.202' None of these studies provided detailed analysis of the characteristics of attenders and non-attenders.
We examined the recruitment rate and attendance at an education programme among asthmatic patients admitted to hospital for an exacerbation of airflow obstruction. Questionnaire data and medical records were examined to compare a range of sociodemographic and medical characteristics in those who participated and those who declined.
Methods
An education programme for asthmatic patients was started in April 1987 at a large metropolitan teaching hospital. Over a period of 18 months one of the authors (RY) tried to recruit into the programme all patients admitted to the respiratory service for a severe exacerbation of airflow obstruction who satisfied the following criteria: were 16-65 years old, were literate in English, and had a diagnosis of asthma confirmed by history and documented reversibility of airflow obstruction. Patients with chronic airflow limitation were excluded if the attending physician considered that other factors (such as cigarette smoking) were largely responsible. Those with serious concurrent illnesses, those who lived too far from the education centre, and three women who were pregnant were also of asthma. Additional data were obtained from the baseline questionnaire to allow comparison of attenders and nonattenders. The questions were designed to provide measures of (a) psychosocial disturbance due to asthma, (b) self reported frequency of asthma symptoms, (c) knowledge about asthma, and (d) aspects of self management behaviour appropriate to asthma control. Psychosocial disturbance was measured by using seven questions with responses scored on a four point Likert scale (which ranged from "very much applies to me to "does not apply to me"), a high score indicating more psychosocial disturbance (modified from the method of Bauman et al22). Asthma symptoms during the preceding six months were quantitated by using three questions about the frequency, duration, and severity of episodes of wheeze (each scored out of 3), a visual analogue scale of severity of asthma in the past six months (mild to severe, scored out of 4), and a physical activity scale (scored out of 4).2 Knowledge was measured by using one multiple choice question on asthma physiology and two open ended questions on judging the severity of asthma and the use of a crisis management plan.22 There were also five knowledge statements, each with five answers ranging from "strongly disagree" to "strongly agree" (scored as 0 for the three statements at the incorrect end of the scale to 2 and 4 for the options at the correct end; see appendix). Aspects of health behaviour were measured by using six statements scored with a 5 point Likert scale (appendix). A high score indicated desired or appropriate behaviour.
ANALYSIS OF DATA
Attenders and non-attenders at the asthma education programme were compared with respect to their responses to the baseline questionnaire, sociodemographic background, and airway function on admission and at discharge. Bivariate sociodemographic variables were compared by X2 tests and continuous variables by Student's unpaired t tests (for independent samples) after the distribution had been checked for normality. Statistical analysis was carried out by using the statistical package for social sciences (SPSS). Multivariate analysis, taking account of the interrelation between independent variables, was also carried out by using a stepwise logistic regression model from a statistical package (BMDP-LR). Whether the subject was an attender or a non-attender was the dichotomised dependent variable.
Results
Of 164 eligible patients, 120 (73%) agreed to participate in the programme and completed a baseline questionnaire. Of these 120 patients, only 51 (43%) completed the education programme and evaluation. This comprised only 31% of the eligible asthmatic patients. The 69 non-attenders who had completed a baseline questionnaire included eight who could not be contacted at the address or telephone number registered at the hospital, 10 who attended the initial evaluation for baseline lung function measurements and a further questionnaire but failed to return peak flow records or continue with the programme, and 51 who refused to attend when telephoned (after discharge) or failed to keep three or more) appointments.
Data from the baseline questionnaire and from the medical record survey are presented together where relevant so that variables are grouped in a logical fashion.
SOCIODEMOGRAPHIC CHARACTERISTICS
Attenders and non-attenders did not differ significantly with respect to mean age (32 years, 95% confidence interval 28-9 to 34 9 years, v 30 years, 27 1 to 33 0 years). The mean age at which asthma was first diagnosed, however, was significantly lower in non-attenders (11 years, 7-4 to 14 6 years) than in attenders (17 years, 13-2 to 20-5 years; p=0 028). The table gives some of the sociodemographic data of the sample population. The attenders were similar to non-attenders with respect to the proportion with medical insurance and the number of previous hospital admissions. Two demographic variables-sex and level of educationwere significantly associated with attendance, Characteristics of the total sample (n = 120) and proportion of those who attended the programme (n = 51) 
PERCEPTIONS, KNOWLEDGE, AND HEALTH

BEHAVIOUR
There were no significant differences between attenders and non-attenders with respect to any of the self reported measures of asthma severity, knowledge of asthma, or self management behaviour (figure). Knowledge about asthma was poor in both groups, with mean scores less than 35%. Attenders reported more disturbance in psychosocial functioning due to asthma compared with non-attenders (that is, asthma affected their work, social, and recreational activities more and they expressed more feelings of anger and irritation about asthma; p = 0 04; figure) .
AIRWAY FUNCTION
Spirometric variables were obtained from the medical records for 108 patients. The mean (SE) forced expiratory volume in one second (FEVI) before treatment on admission was 25-7
(1 7)% pred for attenders and 22 2 (1 8)% pred for non-attenders (not significant). At discharge after they had taken a bronchodilator the FEV, was slightly higher in attenders than in nonattenders, but the difference did not reach significance (83-6 (3 7)% pred v 73-3 (3 7)% pred; p=0 52). There was no significant difference between the groups in the length of stay in hospital (attenders 7 0 (3 4) days, nonattenders 6 2 (3 1) days).
with women and those educated beyond high school being more likely to attend. There were about equal numbers of married and single people in the total sample. Married patients were more likely than single patients to attend, but the difference was not quite significant. Few current smokers attended the education programme. Asthmatic patients under the care of one of us after discharge were more likely to attend than those followed up by other pulmonary specialists or by their family doctor.
Attenders Non -attenders Severity Knowledge Psychosocial Self management Mean (SE) total scores for questions related to psychosocial disturbances attributable to asthma (a high score indicates more disturbance), severity of asthma, knowledge about asthma, and self management practices. For difference between attenders and nonattenders in psychosocial scores p < 0-05.
MULTIVARIATE ANALYSIS
Three variables-smoking, sex, and attending physician-were independent predictors of attender status, after adjustment for other confounders. Women were twice as likely to attend as men (odds ratio = 2 24, 95% confidence interval 1 08 to 5 56), and smokers were only one third as likely to attend as nonsmokers (0-38, 0 15 to 0-94). Those whose attending physician was not one of us were one quarter as likely to attend (0 23 
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programmes is also scarce. Community health projects which involve personal invitations and repeated efforts at recruitment generally achieve (partial or complete) attendance rates of less than 50%.2425 However, when recruitment relies on advertisements in the community attendance rates are much lower. One Scandinavian study reported a 2-5% attendance from the estimated target population after 12 months of advertising a general health promotion campaign. 26 These results illustrate the difficulty of recruiting subjects to patient education programmes. The asthmatic patients approached in this study should have been highly motivated to obtain information and skills which might prevent further life threatening exacerbations of asthma. Nearly three quartersof the target population expressed interest and completed the baseline questionnaire during their admission. It is possible that -interest waned with recovery or-that the inclusion of evaluation measures and a controlled study design discouraged some patients. Financial and social considerations should not have influenced the decision to participate: the programme was free of cost and both the educational component and the evaluations were offered at various times (including after hours) and partners were encouraged to attend.
Determinants of attendance in this study included being female and a non-smoker. Those whose attending doctor was one of us were also more likely tG attend. Socioeconomic status based on education level and medical insurance was almost a significant predictor. There was a clear trend for those with more psychosocial disturbance related to asthma to attend, but this variable was not an independent predictor after adjustment for other variables. This was almost certainly accounted for by the fact that the psychosocial score also correlated with female sex and with higher education level. Hilton et al 6 found that attenders were more likely to report interference with daily activities from asthma, but they did not exclude confounding variables.'6 They noted that young adults were less likely to attend but did not report the age of onset of asthma. In a limited analysis of differences between attenders and non-attenders at a paediatric programme Clarke et al found no significant differences apart from age-enrolled children were slightly younger than those whose care givers refused or could not be contacted.20 Many of the results are consistent with studies of general health promotion and reduction of cardiovascular risk factors. Attenders are more likely to be women and married (or to have children) with higher educational level or socioeconomic status or both.24 Knowledge and beliefs about health are not usually discriminating factors.2527 Better general health, higher activity levels, and lower smoking rates among attenders were reported in a previous health promotion programme .26 The lower participation rate for men could not be accounted for by a higher level of current employment because those currently employed were, if anything, more likely to attend regardless of sex, though the difference failed to reach significance.
The observation that attenders had slightly better airway function at discharge than nonattenders may reflect the finding that nonattenders included more smokers and more asthmatic patients with onset of asthma at a younger age, and may therefore have included more subjects with incomplete reversibility.28 The low attendance rate among patients whose asthma was of childhood onset may also reflect an erroneous view that a long association with a disease imparts knowledge and self management skills. That smokers tended not to participate is not surprising and consistent with findings from other health promotion programmes.
Several implications may be drawn from the study. Firstly, the potential influence of asthma education programmes on the population morbidity and mortality attributable to asthma may be small because of poor participation rates. The reported effectiveness and estimated cost benefits ofsuch programmes reflect the outcome in a minority of subjects who may be motivated to complete the course and adopt the recommended changes to life style and health behaviour. The result show that despite every encouragement many patients at risk of asthma (patients with multiple previous admissions, smokers, patients with impaired lung function) do not attend education programmes. New strategies will have to be devised to improve self management in these patients.
